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2. 

As the field of health care continues to evolve and 
expand with innovations and new technologies, 

providing excellent patient care requires a balance of 
clinical expertise and utilization of the best available 
evidence. The Institute of Medicine (IOM) (McClellan, 
McGinnis, Nabel & Olsen, 2008) considers evidence-
based health care an appropriate combination of 
clinical knowledge and experience, best available 
evidence, and consideration of unique patient needs 
and preferences which results in improved decision 
making. This section aims to bolster the clinical 
experience you already have with evidence about 
the effect of various interventions and strategies 
on the risk of Cesarean birth. While Cesarean 
operations can improve the health of both mothers 
and infants when required, they are often performed 
for subjective indications (Sakala & Corry, 2008). 
The large increases in the use of Cesarean delivery 
over the past decades have not been accompanied 
by corresponding improvements in the health of 
mothers and infants (Clark, Gelfort, Hankins, Meyers 
& Houser, 2007; Althabe et al., 2006). In these 
circumstances the risks of Cesarean birth exceed 
those of vaginal delivery and also carry future health 
consequences such as abnormal placental position 
and growth, and the risks of future surgery (Guise et 
al., 2010; NIH, 2010).

It is important to remember that when there is no 
defined benefit to an elective intervention, any harm 
arising from it is completely preventable. When an 
intervention is applied electively, it needs to be held 
to a higher standard since it is not being applied to 
correct or treat a condition. For example, elective 
delivery prior to the onset of spontaneous labor may 
carry risks of Cesarean delivery for the mother as 
well as shorter and longer term risks for the infant. 
There are numerous data indicating that late preterm 
infants are more likely to suffer long term medical, 
behavioral and educational problems (Raju, 2006). 
However, mounting data also indicate that infants 
born at term also suffer consequences from earlier 

delivery. Kirkegaard and colleagues (2006) studied 
the school performance of children age 9 to 11 
and found that reading and spelling difficulties were 
lowest when children were born after 39 weeks 
of gestation. Similarly, Nobel and colleagues (2012) 
found that there was a steady increase in reading and 
math scores in the third grade for infants born at 
gestational ages between 37 and 41 weeks. 

In their 2008 landmark White Paper, Evidence-based 
Maternity Care: What it is and What It Can Achieve, 
written for The Milbank Memorial Fund, The 
Reforming States Group and Childbirth Connection 
examined the evidence for and against maternity care 
interventions as it relates to achieving high quality 
care and outcomes (Sakala & Corry, 2008). While 
acknowledging that there are multiple structural 
barriers to the implementation of evidence-based 
strategies, such as adverse effects of the malpractice 
system, perverse financial incentives of the payment 
system, limited attention to harms and iatrogenesis, 
limited reliance on best evidence to determine 
guideline recommendations and the challenges of 
translating evidence into practice, the authors also 
identified many interventions which are commonly 
overused and many evidence-based ones which 
are underused. For example, they cite induction of 
labor without a medical indication, use of regional 
anesthesia, continuous electronic fetal monitoring, 
artificial rupture of membranes during labor and 
episiotomy as interventions that have their place, 
but are commonly overused and used for women 
for whom they are not indicated. Similarly, they list a 
variety of interventions, which if applied with more 
fidelity and regularity, could improve overall care 
and outcomes. Examples include smoking cessation 
interventions, turning breech fetuses to a head down 
position before labor, continuous labor support, 
allowing time for labor to progress, using a variety of 
comfort measures and pain management alternatives, 
and providing access for planned vaginal birth after 
prior Cesarean. 

“It ain’t what people don’t know that hurts them, it’s what they know that ain’t so.”  
— Mark Twain
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This section of the toolkit relies primarily on high 
quality systematic reviews in order to give you the best 
evidence on what might work to safely reduce Cesarean 
deliveries. Systematic reviews (SRs) gather together all 
the available studies about an intervention in order to 
help determine the likely impact of that intervention, 
both its benefits and potential harms. The majority of 
these SRs are from the Cochrane Collaboration via the 
Cochrane Library’s Database of Systematic Reviews 
(www.thecochranelibrary.com). Cochrane Reviews are 
methodologically robust SRs, usually of randomized 
controlled trials (RCTs). Most Cochrane Reviews and 
some other SRs provide a meta-analysis, or a combined 
quantitative estimate of the impact of an intervention. 
When SRs were not available for particular interventions 
of interest, a MEDLINE search for recent individual 
studies was conducted and these additional articles are 
summarized in the overview of that intervention.

The overall strength of evidence for each strategy is 
rated as high, moderate, or low, based on the quality, 
quantity, and consistency of the evidence available about 
that intervention. The evidence about some of the 
interventions in this section is emerging because they 
have not been extensively studied or are difficult to 
examine in a rigorous manner using RCTs. Although the 
strength of evidence about these types of interventions 
may currently be low, most of them also have a low 
risk of potential harm. Hospitals and clinicians may be 
encouraged to try them in the context of a quality 
improvement effort to see if they make a difference in 
their own settings. At the end of this section there is a 
“Number Needed to Treat” (NNT) table (Table 2.2). 
The NNT is the number of women who would need to 
receive the intervention (compared to no intervention, 
usual care or an alternate intervention in order for one 
of them to avoid having a Cesarean birth. This is an easy 
way to compare the relative effectiveness of various 
strategies. The lower the NNT, the more efficient the 
intervention is at helping a woman avoid a Cesarean 
delivery.
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The Cochrane 
Collaboration is 
an international 
network of nearly 

30,000 people who prepare, update, 
and promote the use of Cochrane 
Reviews. Cochrane Reviews are 
rigorous systematic reviews of the 
world’s best scientific literature 
on clinical questions and topics. 
Originating from work done in 
perinatal health, there are over 5,000 
Cochrane Reviews published online 
in the Cochrane Library, many of 
which are reviews on pregnancy and 
childbirth. The Cochrane Collaboration 
works with health care providers, 
policymakers, patients, advocates, 
and caregivers to help individuals 
make well-informed decisions about 
their health care. The Collaboration 
is independent and does not accept 
commercial or conflicted funding. 

Abstracts of Cochrane Reviews are 
available for free on their website 
(www.cochrane.org).

In addition, the Cochrane Summaries 
website (summaries.cochrane.org) is 
a database of consumer summaries 
of the reviews that includes links to 
abstracts and “PEARLS” (Practical 
Evidence About Real Life Situations) 
that provide information about the 
application of evidence to health care 
decisions.

http://www.cochrane.org
http://summaries.cochrane.org


Before Labor
 � Social support for at-risk women HIGH

 � Turning breech fetuses HIGH

 � Planned out of hospital birth HIGH

 � Delay of admission until active labor has started LOW

 � Facilitate vaginal birth after Cesarean (VBAC) HIGH

 � Planned induction of labor after 41 weeks HIGH

 � Restricting early elective induction of labor between   
37-41 weeks HIGH

During Labor
 � Continuous support in labor HIGH

 � Fetal monitoring using intermittent auscultation HIGH

 � Pain management alternatives during labor MODERATE

 � Amnioinfusion for suspected cord compression HIGH

 � Giving labor more time MODERATE

 � Higher dose oxytocin for labor augmentation HIGH

 � Second opinion prior to non-emergent              
Cesarean MODERATE

Systems Level Interventions
 � Audit & feedback MODERATE

 � Quality improvement programs MODERATE

 � Multifaceted strategies MODERATE

 � Guidelines implementation MODERATE

This section summarizes the evidence about interventions (with high, moderate, and low strength of 
evidence) that can be used before and during labor, as well as health systems changes that can be 

undertaken at the hospital and clinician level to help reduce unnecessary Cesarean deliveries.

Evidence-based Strategies
Evidence-based Strategies to Safely Reduce Cesarean Birth Rates

2. 
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Social Support for At-Risk Women

Hodnett, Fredericks, and Weston (2010) conducted 
a good quality Cochrane systematic review (SR) 
on additional support during pregnancy for women 
at increased risk of having low birth weight infants. 
The SR included 17 randomized control trials 
(RCTs) with over 12,000 women. Additional support 
during the antenatal period varied among trials 
and included support provided by professionals 
(social workers, midwives, and nurses) or trained 
lay persons. Although these types of interventions 
did not statistically reduce the risk of having a low 
birth weight infant, the authors found other benefits, 
including a decreased risk of Cesarean delivery with 
a number needed to treat (NNT) of 33. Women 
in the intervention groups also had about a 20% 
reduced risk of hospital admission during pregnancy. 
The overall strength of evidence for this 
intervention is high.

Turning Breech Fetuses

External Cephalic Version for Breech 
Presentation at or Near Term

About 4% of fetuses are in the breech (bottom first 
rather than head first) position at term. Most women 
in the U.S. with a breech presentation undergo 
Cesarean section for delivery. External cephalic 
version (ECV) involves manipulation of the fetus into 
a head down position using pressure on the maternal 
abdomen. This is generally done at or near term 36 
to 37 weeks of gestation, as it is more successful 
when the fetus is smaller and there is more amniotic 
fluid in the uterus compared to later in gestation. 
Hofmeyr and Kulier (1996) published a Cochrane 
Review of ECV with seven RCTs including 1,245 
women. Cesarean delivery was reduced by about half 
by offering ECV to these women. With an NNT of 6, 
this is one of the individually most effective strategies 
for reducing Cesarean delivery. There were no 
differences between the ECV and usual care groups 
in regard to poor perinatal outcomes. There is also 
some suggestion that performing ECV even earlier 
may be useful and there is an ongoing large RCT to 
test this concept (Hutton & Hofmeyr, 2006). The 

overall strength of evidence for this intervention 
is high.

Interventions to Help External Cephalic Version 
for Breech Presentation at Term

Another Cochrane Review looked at interventions 
to help with ECV (Cluver, Hofmeyr, Gyte & Sinclair, 
2012). The review included 25 RCTs, providing data 
on 2,548 women. Two co-interventions, the use of 
an injection of a tocolytic betastimulant drug (all 
three included trials used terbutaline) and regional 
anesthesia (epidural or spinal anesthesia) reduced 
the risk of Cesarean birth. The use of terbutaline to 
relax the uterus increased the success of ECV by 
20% and prevented Cesarean delivery with an NNT 
of 6. Epidural or spinal anesthesia, with or without 
use of terbutaline also reduced the risk of Cesarean 
birth, with an NNT of 7. The overall strength of 
evidence for this intervention is high.

Moxibustion for Cephalic Version 

Moxibustion is a traditional Chinese medicine (TCM) 
technique which involves burning a compressed 
bundle of an herb close to the skin at the 
acupuncture point Bladder 67 (BL67) at the lateral 
tip of the fifth (little) toe. Moxibustion is usually 
begun in the late preterm period (34 to 36 weeks 
of gestation) and typically consists of treatments 
done twice weekly up to once per day. A Cochrane 
Review of eight RCTs with a total of 1346 women 
did not find a significant effect of moxibustion alone 
on the risk of Cesarean delivery (Coyle, Smith 
& Peat, 2012). However, one RCT including 226 
women did find that moxibustion plus acupuncture 
reduced Cesarean delivery by 21% compared with 
no specific treatment. The NNT is 7. The review 
did not identify any serious maternal or fetal harms. 
Because moxibustion and acupuncture are started 
earlier than ECV is generally attempted, to identify 
women with breech presentations early and inform 
them about TCM treatment makes sense. If the fetus 
remains in a breech presentation, the woman can 
also be offered ECV at 36 to 37 weeks of gestation. 
The overall strength of evidence for the TCM 
technique of moxibustion plus acupuncture is 
moderate.

Before Labor

Evidence-based Strategies to Safely Reduce Cesarean Birth Rates
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Planned Out of Hospital Birth

Hodnett, Downe, and Walsh (2012) published a 
Cochrane Review of alternative birth settings 
compared to institutional settings that included 10 
RCTs or quasi-randomized trials and nearly 12,000 
women. “Alternative settings” in this SR included 
“home like” birth rooms in hospitals, and birthing 
units adjacent to regular labor units. There were no 
studies of freestanding birth centers in this review. 
They found that women allocated to alternative 
settings were more likely to have a 
spontaneous vaginal birth and less 
likely to have an operative vaginal 
birth, but that the risk of Cesarean 
birth was not statistically different 
(RR 0.88 [95% CI 0.78-1.00]). 
Women were also less likely to use 
analgesia or anesthesia (including 
epidurals) and had lower rates 
of oxytocin augmentation and 
episiotomy. They were more likely 
to maintain breastfeeding at six to 
eight weeks postpartum, and to have 
a more positive view of their care. There was a 17% 
increase in serious perinatal morbidity (a composite 
of birth asphyxia, neonatal encephalopathy, severe 
respiratory distress syndrome and other conditions 
threatening life or predictive of long-term disability) 
or mortality. There were very few events overall; the 
difference was not statistically significant. Similarly, 
the authors found a 9% increase in neonatal intensive 
care unit admission, but this was also not statistically 
significant. In most of the studies it was impossible 
to separate the confounded effects of the setting and 
the staffing of these units. 

A good quality SR of home birth by Fullerton, 
Navarro, and Young (2007) included 28 observational 
studies from developed countries and found the 
rate of primary Cesarean delivery ranged from 1.4% 
to 17.7% among women who had planned a home 
birth, compared to 13.8% to 28.2% in the control 
populations. About two-thirds of the studies did not 
report comparative perinatal mortality rates. There 
was essentially no consistency about finding higher 
rates of perinatal mortality in either the home birth 
or control group. 

A controversial SR by Wax and colleagues (2010) 
included 12 studies published in English from 
developed countries comparing planned home 
birth to planned hospital birth.  Aside from a pilot 
RCT which included 11 women, the remaining 11 
studies were observational in nature, with data 
primarily derived from birth registries and birth 
certificates. Their meta-analysis found lower rates 
of interventions, including risk of Cesarean delivery 
(OR 0.42 [95% CI 0.39-0.45]; NNT 23), operative 

vaginal delivery, episiotomy, and 
use of epidural and electronic fetal 
heart rate monitoring. Women in the 
planned home birth group also had 
lower risk of all types of perineal 
lacerations, infection, postpartum 
hemorrhage, and retained placenta. 
Their analysis also reported an 
equivalent risk of perinatal death 
(fetal and newborn deaths together), 
but a higher risk of neonatal 
mortality (all types OR 1.98 [95% 
CI 1.19-3.28] and mortality among 

nonanomalous (without a birth defect) infant (OR 
2.87 [95% CI 1.32-6.25]). The study was criticized for 
exclusion of relevant studies, inclusion of studies that 
did not meet their own inclusion criteria, inclusion of 
unplanned home births, births at home which were 
not attended by a professional, imprecise attribution 
of outcomes by setting, heterogeneous definitions of 
neonatal death, imprecise definition of nonanomalous 
neonatal deaths, low number of contemporary 
studies applicable to the U.S. setting, inadequate 
control of confounding, and lack of detail on how the 
meta-analysis was conducted.

A “best” evidence review of home birth for the 
Medicaid Evidence-based Decisions Project included 
one SR with 16 studies, (four additional studies were 
published after the SR), and found that Cesarean 
delivery rates were reduced by 60-75% with planned 
home birth compared to planned hospital birth 
(King, 2009). The NNT for home birth compared to 
hospital birth for women at low risk of complications 
ranged from 20 to 34 in order to prevent one 
additional Cesarean birth. This review found that 
older studies often demonstrated slightly higher 
rates of perinatal mortality among the home birth 
groups. Larger, higher quality and more recent studies 
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For select, low-risk 
women, planned out of 

hospital birth can lower the 
risk of Cesarean delivery. 

Selectig appropriate 
patients, providing 
education, excellent 

clinicians & easy transfer 
options are key to making 

this a safe option.



showed equivalent or decreased risks of perinatal 
mortality among women giving birth at home. There 
were increased risks of complications (including 
perinatal death) in situations in which women with 
complications (primarily breech presentation, multiple 
gestation, and postmaturity) had planned home birth. 
These studies were generally from countries which 
have integrated systems of care and formal risk 
criteria for home birth. 

A recent prospective study in England looked at over 
64,000 singleton, term births which were “booked” 
(had received any prenatal care) for birth in out-of-
hospital or non-obstetric settings (home, freestanding 
and alongside midwifery units, and hospital based 
midwifery units) and a stratified random sample of 
births in obstetric units across England between 
April 2008 and April 2010 (Birthplace in England 
Collaborative Group [BECG], 2011). Planned 
Cesarean births were excluded. The primary outcome 
was a composite measure of perinatal mortality 
(including intrapartum stillbirth and early neonatal 
death) and neonatal morbidities (including neonatal 
encephalopathy, meconium aspiration syndrome, 
brachial plexus injury, and humeral or clavicular 
fracture). Overall, there was no difference in the risk 
of the composite primary outcome based on birth 
setting. However, for nulliparous women, the risk of 
the primary outcome was higher for planned home 
birth (adj OR 1.75 [95% CI 1.07-2.86]; weighted 
incidence 9.3 per 1,000 births, 95% CI 6.5-13.1), 
but not for birth in a midwifery unit. There were 
no significant differences in the occurrence of the 
primary outcome for multiparous women by planned 
site of birth. Across all settings, there were 153 
primary outcome events among low risk nulliparous 
women, and 97 events among low risk multiparous 
women (BECG, 2011). The full report of study 
outcomes includes a complete listing of incidence of 
each of the components of the composite primary 
outcome, by planned place of birth (BECG, 2011). 
Interventions during labor were much higher in the 
obstetric unit setting than in all other settings. The 
odds of Cesarean birth was 69% lower for planned 
home birth, 68% lower in freestanding midwifery units 
and 61% lower in alongside midwifery units. The NNT 
for alternative settings compared with obstetric units 
in terms of Cesarean birth was 14. For home birth 
compared with obstetric units the NNT was 12 and 
for midwifery units compared to obstetric units the 

NNT was 15. The NNT comparing Cesarean birth 
with planned home birth to birth in midwifery units 
was 76.

High quality data on planned out of hospital births 
in U.S. settings are few. We have concentrated on 
describing the results of SRs and large comparative 
studies in this toolkit. However, there are two 
additional non-comparative studies that bear 
mentioning because they describe out of hospital 
birth in the North American setting. Johnson and 
Daviss (2005) reported on a prospective cohort study 
of planned home births with professional midwives 
in Canada and the U.S. during 2000. There was no 
concurrent control or usual care group. The study 
was supported by the North American Registry of 
Midwives (NARM) and made study participation a 
requirement for recertification. The study compiled 
data on 5,418 women planning home birth. Just over 
12% were transferred to a hospital either during, or 
after labor. About half of those transferred prior to 
birth had failure to progress, maternal exhaustion, or 
pain relief as the primary reason. Postpartum transfer 
occurred for 1.3% of women and 0.7% of infants. 
Transfers were considered urgent in 3.4% of cases. 
Cesarean birth occurred in 3.7% of women and 1.6% 
had an operative vaginal delivery. After excluding 
four cases of fetal demise prior to labor and three 
infants with fatal birth defects there were 11 perinatal 
deaths for an overall perinatal mortality rate of 2 per 
1,000 live births. The rate was 1.7 per 1,000 when 80 
planned home births of breech presentations and 13 
twin births were excluded, as they were not low risk 
women. Immediate post-birth complications were 
reported for 4.2% of infants and 2.4% were placed 
in NICU care. Slightly over 1% of infants had Apgar 
scores of less than 7 at five minutes. Health problems 
in the first six weeks after birth were reported for 7% 
of newborns. Over 95% of women were breastfeeding 
at six weeks postpartum.

More recently, Stapleton and colleagues (2013) 
reported the results of the second National Birth 
Center Study (NBCS). This was a prospective cohort 
study of women cared for by 79 midwifery-led birth 
centers in 33 U.S. states. These birth centers adhere 
to a national set of standards and were accredited 
by the Commission for the Accreditation of Birth 
Centers, which is an independent accrediting body 
in the U.S. Data were collected between 2007 and 
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2010 using a uniform data set developed by the 
American Association of Birth Centers. Of 15,574 
women who had planned and were eligible for birth 
center care at the beginning of labor, 84% delivered 
at the birth center. Four percent were transferred 
to hospital prior to birth center admission and 
12% were transferred at some point during labor. 
Overall, 93% of women had a spontaneous vaginal 
birth, regardless of place of delivery, while 1% had 
an operative vaginal birth and 6% delivered by 
Cesarean. For women giving birth in a birth center, 
2.4% required postpartum transfer and 2.6% of 
infants were transferred to hospital after birth. No 
maternal deaths were reported. The intrapartum 
fetal mortality rate for women admitted in labor 
to a birth center was 0.47/1000 births and the 
total neonatal mortality rate (excluding anomalies) 
was 0.40/1000 live births. For comparison, the U.S. 
neonatal mortality rate for infants weighing 2500 
grams or more in 2007 was 0.75/1000 (Mathews 
& MacDorman, 2011). The Johnson and Daviss 
study (2005), for comparison, reported a neonatal 
mortality rate of 2/1000.

The concerns about home birth, in particular, 
primarily rest with possible increased risk to the 
neonate. The American Academy of Pediatrics issued 
a policy statement on home birth in April 2013. The 
statement concurs with the position of ACOG that 
hospitals and birthing centers are the safest settings 
for newborns, but supports the right of women to 
make an informed choice about the site of birth 
(AAP, 2013). The statement notes the importance 
of appropriate patient selection, well-functioning 
systems of care, and offers guidance on care for the 
neonate after a home birth (AAP, 2013).

We note that, while using alternative birth settings 
may not be a current option for many hospitals, 
clinicians, or women, there are lessons to be learned 
from out of hospital labor management practices 
that may be applicable to the inpatient setting (e.g. 
intermittent auscultation, continuous labor support, 
alternatives to pharmacologic pain management) 
which can help reduce Cesarean delivery. The specific 
details of these components are discussed in this 
section. Some hospitals may also wish to investigate 
starting separate birth units that are housed in the 
hospital or free standing birth centers that are on or 

close by the hospital campus. Finally, some hospitals 
may wish to explore increasing communication with 
out of hospital birth providers so that referral and 
transfer can occur more easily. The results of the 
NBCS suggest that adherence to strict protocols 
and accreditation may be influential in promoting 
safety. The overall strength of evidence for out of 
hospital birth reducing Cesarean delivery is high.

Delay Admission Until Active Labor Has 
Started

Admission to hospital before the onset of active 
labor is associated with higher risk of Cesarean birth 
(Bailit, Dierker, Blanchard & Mercer, 2005). In a study 
of over 8,000 low risk women, Bailit and colleagues 
(2005) found that the rate of Cesarean birth was 
14.2% for nulliparas (women having their first birth) 
admitted in the latent phase versus 6.7% (p<0.0001) 
for those admitted 
in the active phase 
of labor. Although 
the absolute rate of 
Cesarean delivery 
was much lower 
for multiparas 
(women having a 
subsequent birth) 
overall, the differential persisted with a rates of 3.1% 
versus 1.4% (p<0.0001) for multiparas. Similarly, 
Holmes, Oppenheimer and Wen (2001) reported 
on the mode of delivery outcomes among over 
3000 women. There was a statistically significant, 
inverse linear relationship between cervical dilation 
at presentation and Cesarean delivery, for both 
multiparous and nulliparous women. They did not 
find a significant relationship between deferred 
admission and immediate admission at any cervical 
dilation.

A Cochrane Review by Lauzon and Hodnett 
(2001) examined the use of labor assessment units 
to delay hospital admission until active labor has 
started. The review included one RCT with 209 
women (McNiven, Williams, Hodnett, Kaufman 
& Hannah, 1998). Women who were allocated to 
the assessment unit had significantly less need for 
oxytocin or analgesia once admitted to the hospital, 
and had improved ratings of self-control during 
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labor. However, although there were fewer Cesarean 
deliveries in the control group, the difference was 
not statistically significant. With only one RCT, there 
are not sufficient data to assess the full impact of this 
type of program on the risk of Cesarean birth. 

Preventing admission until active labor was 
established was one of seven key strategies 
promoted in the Institute for Healthcare 
Improvement’s (IHI) “Breakthrough Series Guide” on 
reducing Cesarean delivery rates (Flamm, Berwick 
& Kabcenell, 1998; Flamm, Kabcenell, Berwick & 
Roessner, 1997). It is also one of the key quality 
improvement strategies promoted by the California 
Maternal Quality Care Collaborative (CMQCC) for 
reducing Cesarean delivery rates (Main et al., 2011). 
Main and colleagues from the Sutter Health System 
in California (2006) have reported that there is a 
significant linear relationship between admission 
in early labor (cervical dilation less than 3 cm for 
nulliparous women) and higher NTSV (nulliparous, 
term, singleton, vertex) Cesarean rates. They found 
that early admission accounted for about 40% of 
the variation in the rate of NTSV Cesarean among 
hospitals. Additional data from Sutter hospitals 
presented by Elliott Main at a 2010 Washington 
State Hospital Association meeting on over 4,000 
nulliparous women in term, spontaneous labor, 
found that the relative risk of NTSV nearly doubled 
when women were admitted early (25.3% vs. 13.4%, 
p<0.00001) (Main, 2010). 

This relative risk is nearly identical to the risk 
reported by Balit and colleagues (2005) in Ohio 
among over 3,000 low-risk nulliparous women in 
spontaneous labor (RR 2.1, p<0.0001). Although the 
question has always been whether early admission is 
a cause or effect of labor abnormalities, the RCT by 
McNiven and colleagues (1998) found that admission 
to delivery time, length of second stage, oxytocin 
and anesthesia or analgesia use, and woman’s own 
feeling of being “in control” were all improved with 
assessment and support rather than early admission. 
Although the study was underpowered to detect 
a difference in Cesarean delivery rates, it did find a 
difference of 7.6% vs. 10.5%, (p=ns). The NNT based 
on the studies by Balit (2005) and Main (2006) range 
from 8 to 13 and for McNiven is 34, although the 
calculation for McNiven would not reach statistical 

significance. While there is insufficient evidence from 
RCTs to support the strategy of delayed admission 
for Cesarean delivery reduction, it is reasonable to 
suggest that hospitals have protocols and supports 
in place to assure that women are not admitted to 
Labor and Delivery units until they are in active labor. 
For nulliparous women, the new ACOG ReVITALize 
definitions indicate that active labor generally begins 
at 6 cm of cervical dilation for nulliparous women 
and 5 cm for multiparous women (ACOG, 2012a). 
Adoption of this definition may assist hospitals in 
delaying admission when women are not in active 
labor. The overall strength of evidence for these 
interventions is low.

Planned Vaginal Birth After Cesarean 
(VBAC) 

Guise and colleagues (2010) conducted a good 
quality, comprehensive SR on labor after Cesarean 
(LAC) for AHRQ and in support of an NIH 
consensus conference on vaginal birth after Cesarean 
(VBAC) held in March 2010. The SR included 67 U.S. 
and non-U.S. based prospective and retrospective 
cohort studies. They found that among the 43 U.S.-
based studies, 74% (95% CI 49-87%) of women who 

have LAC deliver 
vaginally (i.e. have a 
“successful” VBAC). 
Among all studies 
(U.S. and non-U.S.) 
the rate of vaginal 
delivery was also 
74% (95% CI 72-
75%). Among U.S. 
studies of women 

at term (rather than all women, term and preterm) 
the VBAC rate was similar at 73% (95% CI 70-
77%). Analyses stratified by study design, estimated 
gestational age, country, and years of data collection 
did not find statistically significant differences from 
these estimates.

In U.S.-based studies the rate of LAC among women 
with a prior Cesarean delivery averaged 54% (95% CI 
42-65%) among term pregnancies and 58% (95% CI 
52-65%) overall. The LAC rate has been decreasing 
since 1996 in the U.S., based on published reports of 
uterine rupture with LAC and a more conservative 
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attitude about required hospital resources for a LAC 
(Guise et al., 2010). Studies completed before 1996 
had average LAC rates of 62%. In those begun after 
1996 the average LAC rate was 47%. It is important 
to note that the resulting successful VBAC rate has 
remained fairly constant among women who do 
manage to obtain LAC.

To compute an NNT of “offering” LAC in the U.S. 
we used the meta-analytic estimates of LAC and 
VBAC rates from the AHRQ review by Guise and 
colleagues (2010). They found a LAC rate of 54% 
for U.S. studies of women at term among studies 
conducted between 1992 and 2008. Among term 
women in U.S.-based studies who had LAC, the 
vaginal delivery rate averaged 73%. We assumed that 
if 100 eligible women at term were offered LAC and 
the uptake was 54% that 39 of them would deliver 
vaginally, resulting in an NNT of 2.5. This number is 
sensitive to both the actual number of women who 
would be eligible for and then who would elect LAC. 
When we computed an NNT using international 
studies combined with U.S.-based studies we found 
NNTs ranging from 1.4 to 7.7. The overall strength 
of evidence for LAC as a strategy to reduce 
Cesarean delivery is high.

The maternal mortality rate is substantially lower 
for women who elect LAC compared to those who 
have scheduled repeat Cesarean delivery (SRC)–3.8 
versus 13.4 deaths per 100,000 women overall, and 
1.9 versus 9.6 deaths per 100,000 women at term. 
Hysterectomy rates are higher among women having 
an SRC at term, but not for the population overall, 
when women who are preterm are included. Rates 
of hemorrhage or need for transfusion and infection 
are higher with LAC, but confidence limits overlap 
substantially for both outcomes. Additionally, length 
of stay is approximately 1.3 days shorter for LAC 
compared to SRC (2.55 versus 3.92 days) (Guise et 
al., 2010). 

Longer term risks of SRC for women include 
increased adhesions which lead to more future 
perioperative complications, time to delivery in 
subsequent Cesarean births, and total operative time 
in future abdominal surgery. Rates of hemorrhage, 
surgical injury, Cesarean hysterectomy and abnormal 
placentation (placenta previa and varying degrees of 

invasive placenta) increase with increasing numbers 
of prior Cesarean deliveries (Guise et al., 2010). 

The most serious complication of LAC is uterine 
rupture. The risk estimate from Guise and colleagues 
(2010) is 0.47% (95% CI 0.28-0.77%) for LAC versus 
0.0026% (95% CI 0.009-0.82%) SRC. The risk of 
perinatal death if a uterine rupture does occur is 
estimated at 6.2% overall, and 0-2.8% among term 
gestations. Factors which may increase the risk 
of uterine rupture include vertical uterine scar, 
induction of labor (particularly with prostaglandins 
and especially with misoprostol), and post-dates 
gestational age. Having had a prior vaginal delivery 
confers substantially decreased risk of uterine 
rupture and substantially increased rate of vaginal 
birth.

The risk of perinatal death for the fetus/neonate is 
low overall, but increased among women who elect 
to have a LAC, 1.3 (95% CI 0.59-3.04) versus 0.5 
(95% CI 0.07-3.82) per 1000 births (Guise et al., 
2010). There do not appear to be increased risks of 
sepsis, low Apgar scores or NICU admission for the 
newborn. There is limited and conflicting evidence 
of higher risk of stillbirth in subsequent pregnancies 
among women who have had more prior Cesarean 
deliveries. 

Catling-Paull, Johnston, Ryan, Foureur, and Homer 
(2011) conducted a systematic review of non-
clinical interventions that increase the uptake and 
success of VBAC. The studies included in this SR had 
some overlap with those described in the section 
on systems level interventions. They reported that 
while national guidelines influenced VBAC rates, a 
greater effect was found with the development and 
implementation of local guidelines. Local efforts that 
use opinion leaders adopt a conservative approach 
to performing Cesarean deliveries, give information 
to women and feedback to obstetric providers about 
mode of delivery show increased effectiveness. There 
is also evidence that providers who have lower 
Cesarean rates and those who encourage LAC have 
higher VBAC rates.
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Planned Induction of Labor

Induction of Labor after 41 Weeks Gestation

Accurate determination of gestational age is required 
in order to make any determination of timing in 
a pregnancy intervention. The multidisciplinary 
reVITALize data definition project spearheaded by 
ACOG in 2012 has proposed draft obstetric data 
definitions, including those for “term,” “full term,” 
“preterm,” “early term,” and “late term.” They have 
suggested that the estimated date of delivery (EDD) 
is best determined by last menstrual period (LMP) 
dating if confirmed by early ultrasound, or LMP alone 
if no ultrasound is performed, or early ultrasound if 
no known LMP or the ultrasound is not consistent 
with the LMP, or a known date of conception. 
The reVITALize group also tasked ACOG with 
setting the ultrasound margin of error for dating 
and defining the exact limits of “early” ultrasound 
(ACOG, 2012b). Final data definitions and supporting 
materials are expected by mid-2013. 

In addition, there are known benefits for accurate 
dating with regards to induction of labor. A Cochrane 
review by Whitworth and colleagues (2010) found 
that routine first trimester ultrasound scanning is 
effective for reducing induction of labor for “post 
term” pregnancy by 40% compared to selective or 
later use of ultrasound.

A Cochrane review by Gülmezoglu, Crowther, 
Middleton, and Heatley (2012) found that a policy 
of routine induction of labor after 41 weeks of 
gestation lowers the risk of Cesarean birth by 
26% at 41 weeks, and 9% beyond 41 weeks. The 
combined NNT is 31. This finding only applies to 
healthy women with normal fetuses who do not have 
another defined medical reason for delivery. There 
are some other caveats about these data. Of the 16 
RCTs that contributed to the findings for induction 
at 41 weeks of gestation or beyond, only five were 
published more recently than the year 2001, and 
only one of these was conducted in a country with 
a comparable health care system to the U.S. These 
findings should be interpreted somewhat cautiously, 
given the temporal and geographic changes in 
obstetric practice. In the U.S., most women who 
are beyond 41 weeks of gestation are offered 
induction of labor and those who decline induction 

are encouraged to have antenatal testing for fetal 
wellbeing. An evidence review report commissioned 
by AHRQ also found that RCTs suggest eIOL at 
(and beyond) 41 weeks gestation may reduce both 
the risk of Cesarean delivery and meconium stained 
amniotic fluid (Caughey et al., 2009a; Caughey et al., 
2009b).

A policy of planned induction was also found to 
lower the risk of perinatal death (stillbirth and 
neonatal death) by about two-thirds compared to 
a policy of expectant management (Gülmezoglu et 
al., 2012). The NNT to prevent one perinatal death 
is 328 based on these RCTs. The absolute risk of 
perinatal death was less than 3 per 1,000 births 
in both the expectantly managed group and the 
induced group. The overall strength of evidence 
for offering IOL for women over 41 weeks of 
gestation in order to lower the risk of Cesarean 
birth is high.

Induction of Labor Prior to 41 Weeks 
Gestation

Although scheduled induction of labor (IOL) after 
41 weeks appears to reduce Cesarean births and 
perinatal deaths, these benefits may not be the same 
at earlier periods of gestation where the risk of failed 
induction is higher and the risk of perinatal death 
is lower. Therefore, 
we looked for 
information about 
the benefits and 
risks of induction 
of labor without 
a defined medical 
indication at term, 
but before 41 weeks 
(from 37 weeks 0 days to 40 weeks 6 days). When 
there is a definite maternal or fetal indication to 
hasten delivery then the potential harms of induction 
can be outweighed by its benefits. Depending on 
various factors, such as a woman’s parity and the 
readiness of her cervix for labor, elective induction 
for an otherwise healthy woman can present some 
risks, including the risk of Cesarean birth. There 
is controversy among clinical professionals and 
researchers about whether IOL without a medical 
indication provides benefits or increases harms 
for the mother and infant. Based on the RCTs 
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included in the Cochrane Review discussed in the 
prior section (Gülmezoglu et al., 2012), the risk of 
Cesarean delivery with induction between 37 and 
41 weeks of gestation is higher with induction of 
labor compared with expectant management. Since 
the intervention (eIOL) is more likely to cause a 
harm (Cesarean delivery) than a benefit (avoiding 
a Cesarean delivery) the summary statistic is a 
“number needed to harm” or NNH. The NNH is 
similar to the NNT, but indicates the number of 
women who would need to have the intervention 
(in this case, elective induction of labor) for one 
additional adverse outcome (in this case, Cesarean 
birth) to occur. Based on the Cochrane Review 
(Gülmezoglu et al., 2012), the NNH is 80 for IOL 
between 37 and 41 weeks of gestation. Since most 
U.S. hospitals have or are trying to eliminate early 
elective term delivery between 37 and 39 weeks 
of gestation, the more meaningful statistic may be 
the risk of Cesarean delivery between 39 weeks 0 
days and 40 weeks 6 days of gestation. The NNH 
between 39 and 41 weeks of gestation is 69. The risk 
of perinatal death during this interval was very low 
and not statistically different between groups, but 
was higher in the expectantly managed group with 
no deaths in the induced group (415 women) and 
two deaths in the expectantly managed group (395 
women). However, all of the previously mentioned 
caveats about the RCTs included in the Cochrane 
Review also apply to these findings. There were three 
relevant RCTs, with publications dates (locations) of 
1975 (Scotland), 1989 (Austria) and 2005 (Norway). 
None of these studies are representative of 
contemporaneous U.S. practice and may therefore 
not be widely applicable to the current U.S. situation.

A more recent group of cohort studies, many of 
which were conducted in the U.S., have found that 
there is an increased risk of Cesarean birth when 
elective induction of labor (eIOL) is compared 
to women in spontaneous labor with a NNH 
of between 4 and 10 for nulliparas and 62 for 
multiparas (King, Pilliod & Little, 2010). However, 
a spontaneous labor control group is not optimal 
because the risk of Cesarean delivery is lower 
among women who are already in spontaneous labor. 
The appropriate control group is an expectantly 
managed group of women. Because of these types of 
methodological issues with observational studies, the 

AHRQ evidence report on elective induction stated 
that the evidence about outcomes associated with 
eIOL prior to 41 weeks gestation is insufficient to 
draw any conclusions (Caughey, 2009a).

There are four more recently published studies 
that compare eIOL to expectant management (EM) 
strategies. Two studies by Osmundson and colleagues 
(2010; 2011) selected nulliparous women who gave 
birth between 2006 and 2008. The first Osmundson 
study (2010) included women with a mean 
gestational age of almost 40 weeks with a favorable 
cervix (Bishop score greater or equal to 5) while 
the second study (2011) examined women with a 
mean gestational age of 40 weeks in the eIOL group 
and 40.5 weeks in the EM group and an unfavorable 
cervix (Bishop score less than 5). Hernandez and 
colleagues (2011) included births occurring between 
1995 and 2004 among women of all parities, but did 
not report outcomes by parity or cervical status. 
Stock and colleagues (2012) conducted a population-
based analysis of over 500,000 births in Scotland 
across the 26 year period from 1981 to 2007 and 
while it included women of all parities also did not 
report outcomes by parity or cervical status. The 
Osmundson studies are of high quality while the 
Stock and Hernandez studies are of low quality 
due to lack of cohort comparability, intervention 
ascertainment, and control of confounders. 

Osmundson and colleagues (2010) found no 
differences in Cesarean delivery (20.8% vs. 20.1%, 
p=0.16) or operative vaginal delivery (OVD) 
(17.2% vs. 23.9%, p=0.36) among nulliparas with 
a favorable cervix. Among nulliparous women 
with an unfavorable cervix, Osmundson and 
colleagues (2011) found increased rates of both 
Cesarean delivery and OVD, but in this statistically 
underpowered study these differences were not 
statistically significant (Cesarean: 43.1% vs. 34.3%, 
p=0.16, and OVD: 17.2% vs. 23.9%, p=0.16). Among 
women with eIOL at 37 to 38 weeks compared 
with those who had EM from 39 weeks through 40 
weeks of gestation, Hernandez and colleagues (2011) 
reported no statistically significant increase in either 
Cesarean delivery (OR 1.31, 95% CI 0.79-2.18) or 
OVD (OR 0.90, 95% 0.41-1.96). 
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Stock and colleagues (2012) conducted two separate 
analyses, using different comparator groups. Their 
primary analysis compared eIOL at each week of 
gestational age between 37 and 41 weeks to EM 
beyond that week of gestational age. The secondary 
analysis used a comparison group that was at or 
beyond that gestational age. In the primary analysis, 
eIOL was not associated with increased odds of 
Cesarean delivery at 37, 38 or 39 weeks of gestation 
and was associated with decreased odds of Cesarean 
delivery at 40 weeks (OR 0.83, 99% CI 0.79 to 
0.88) and 41 weeks (OR 0.66, 99% CI 0.63 to 0.69) 
(Stock, 2012). Similarly, the primary analysis found 
decreased odds of OVD at both 40 weeks (OR 0.85, 
99% CI 0.82 to 0.89) and 41 weeks (OR 0.78, 99% 
CI 0.74 to 0.81). In the secondary analysis there was 
a small increase in the odds of Cesarean delivery at 
39 weeks (OR 1.10, 99% CI 1.02 to 1.19), 40 weeks 
(OR 1.08, 99% CI 1.03 to 1.13), and 41 weeks (OR 
1.06, 99% CI 1.02 to 1.11) of gestation. There were 
no significant differences for OVD at any gestational 
age in the secondary analysis, except for a decrease 
in the odds of OVD in the eIOL group at 41 weeks 
of gestation (OR 0.88, 99% CI 0.85 to 0.91) (Stock et 
al., 2012). 

Hernandez and colleagues (2011) did not report 
any neonatal outcomes and neither Osmundson 
study reported statistically significant differences in 
NICU admission rates in either the favorable cervix 
or unfavorable cervix studies. Stock and colleagues 
(2012) reported risk of “extended perinatal 
mortality” which they defined as stillbirth or death 
in the first month of life, excluding deaths associated 
with congenital anomalies. In both their primary and 
secondary analyses, they found statistically significant 
reductions in the odds of extended perinatal 
mortality at each gestational age between 37 and 
41 weeks of gestation. The effect sizes ranged from 
ORs of 0.15 to 0.31 in the primary analysis to 0.15 
to 0.42 in the secondary analysis and all of the 99% 
CIs were relatively narrow (see Table 2.1 for details). 
Stock and colleagues (2012) also reported that 
NICU admissions were significantly increased in both 
the primary and secondary analyses among the eIOL 
groups at all gestational ages from 37 to 40 weeks, 
but not significantly increased at 41 weeks.
A group of recent “before-after” or interrupted time 
series studies may offer the best way to look at the 

benefits and harms of induction of labor in more 
contemporary settings. These studies all examined 
outcomes in a hospital or health system before and 
after a change in policy that limited induction of 
labor at term (IHC, 2012; IHC, 2011; Fisch, English, 
Pedaline, Brooks & Simhan, 2009; Oshiro, Henry, 
Wilson, Branch & Varner, 2009; Reisner, Wallin, 
Zingheim & Luthy, 2009). All three settings limited 
induction without a medical indication to 39 or 
greater weeks of gestation. Magee Women’s hospital 
in Pittsburg required a Bishop score of 8 or greater 
for nulliparas (6 for multiparas), while Intermountain 
Health Care (IHC) had more stringent requirements 
of a Bishop score of 10 for nulliparas (8 for 
multiparas). Neither of these settings allowed the 
use of cervical ripening agents to achieve a higher 
Bishop score. Swedish Medical Center in Seattle 
allowed elective induction with a Bishop score of 6 
or greater for all women and placed no restrictions 
on the use of cervical ripening agents. For reference, 
the rate of Cesarean birth with induction of labor 
and a Bishop score of 8 is approximately equal to the 
risk of Cesarean with spontaneous labor (ACOG, 
2009). The NNT for nulliparas was consistent at 9 
to 10, based on two of the studies. The NNT from 
the published IHC data is 20 for Cesarean for fetal 
distress among women of all parities. 

The IHC study was the only one to report neonatal 
outcomes (Oshiro et al., 2009). They found that 
stillbirth decreased by 41% overall, with declines 
seen at 37, 38, 39, 40, and 41 weeks gestation. 
The perinatal mortality decrease was statistically 
significant at both the 37 and 38 week intervals. 

The overall strength of evidence for restricting 
eIOL between 37 and 41 weeks of gestation in 
order to reduce Cesarean deliveries is high.

Evidence-based Strategies to Safely Reduce Cesarean Birth Rates

31



Table 2.1. Maternal & Infant Outcomes After Changes in Elective Induction of Labor (eIOL) Policies

Study Citation
eIOL Policy Change 

Implemented
Maternal Outcomes Infant Outcomes

Fisch et al., 2009 
(Magee Womens 
Hospital, Pittsburg, PA)

New guideline implemented 
2006 with eIOL allowed only 
after 39 weeks, and with a 
Bishop score of 8 or greater 
for nulliparas and 6 or greater 
for multiparas. No cervical 
ripening agents are allowed.

Total eIOL rate declined from 9.1% 
to 6.4%. Cesarean rate for nulliparas 
undergoing eIOL decreased from 
34.5% to 13.8% (risk of Cesarean was 
decreased by 70%) NNT (nulliparas) = 
10

Not reported

Oshiro et al., 2009; 
IHC, 2011; IHC, 
2012 (9 urban 
Intermountain 
Healthcare hospitals in 
the western U.S.)

eIOL only after 39 weeks, 
and with Bishop score of 10 
or greater for nulliparas and 
8 or greater for multiparas. 
No cervical ripening agents 
allowed.

Rate of eIOL at less than 39 weeks 
declined from 28% in 1999 to 3.4% in 
2007.
Cesarean delivery for “fetal distress” 
decreased by 43% after implementation 
of guidelines (11% to 6%, NNT=20). 

The total Cesarean rate for women 
with Bishop score of 8 was 13.3% and 
for those with a Bishop score of 10 was 
8.1%, compared to rates of 51.4% to 
17.6% with Bishop scores of 1 to 5.

Rates of neonatal 
ventilator use, 
respiratory distress 
syndrome, and 
macrosomia were 
unchanged. Rate of 
meconium aspiration 
declined 43%. Stillbirth 
rates at 37, 38, 39, 40 
and 41 weeks declined 
by 41% overall, with the 
weekly difference being 
statistically significant 
for the 37 and 38 week 
intervals and overall.

Reisner et al., 2009
(Swedish Medical 
Center, Seattle, WA)

eIOL restricted to 39 weeks 
or above, and Bishop score of 
greater than or equal to 6

eIOL declined from 4.3% to 0.8% for 
nulliparas and from 12.5% to 9.3% for 
multiparas. Unplanned CS after eIOL for 
nulliparas declined from 26.9% to 17.9% 
and from 4.5% to 3.0% for multiparas.

NNT (nulliparas) = 9
NNT (multiparas) = 48

Not reported
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During Labor

Continuous Support in Labor

Continuous support in labor can be provided by 
professionals (nurses and midwives, for example) or 
by trained lay women (referred to as “doulas”). Labor 
support can be provided either before or during the 

active phase of labor. 
Some doulas provide 
care in early labor 
before a woman comes 
to the hospital and may 
meet with the women 
during pregnancy. 

The Cochrane SR by Hodnett, Gates, Hofmeyr, 
Sakala, and Weston (2011) on continuous support in 
labor versus usual care included 21 RCTs and over 
15,000 women. Overall, the risk of Cesarean delivery 
was reduced with continuous labor support by about 
9% with an NNT of 81. The overall strength of 
evidence for support in labor is high. 

Spontaneous vaginal birth rates increased by about 
8% with continuous support in labor. Support people 
who were neither part of the hospital staff nor part 
of the women’s social network appeared to be more 
effective. Labor support is also associated with lower 
risks of instrumental vaginal delivery, need for pain 
medications or epidural anesthesia, and low 5-minute 
Apgar scores for infants.

Using Alternatives to Continuous Electronic 
Fetal Monitoring 

Intermittent Auscultation (IA) of Fetal Heart 
Tones vs. Continuous Carditocography (CTG)

There is broad agreement about the value of 
assessing the fetal heart rate during labor. This can 
be done intermittently during labor, with either a 
fetal stethoscope or a hand-held Doppler device, or 
by a continuous tracing of fetal heart and uterine 
activity. Continuous CTG (sometimes also called 
continuous external fetal monitoring or EFM) is used 
for more than 90% of women in the U.S. (Sakala & 
Corry, 2008). The use of continuous CTG became 
commonplace in the U.S. prior to rigorous studies 

of its effectiveness. It was originally hoped that 
continuous fetal monitoring would help to detect a 
fetus that was hypoxic and acidotic and would thus 
prevent cerebral palsy and other poor neonatal 
outcomes. However, this has turned out to be an 
unrealistic expectation. The prevalence of cerebral 
palsy has not decreased since the widespread 
adoption of CTG monitoring in labor (ACOG, 2009). 
In some locations, fetal scalp blood sampling (FBS) 
for pH is used as an adjunct to CTG because it is 
more accurate at determining fetal compromise, 
but this has largely fallen out of favor in the U.S. 
because it requires specialized equipment and can be 
somewhat cumbersome to perform. 

The Cochrane SR on CTG (with or without FBS) 
versus IA includes 10 RCTs and 37,000 women 
(Alfirevic, Devane & 
Gyte, 2006). Ten studies 
contributed findings 
to the assessment of 
the risk of Cesarean 
birth with monitoring 
modalities. Across all 
studies they found 
an elevated risk of 
Cesarean delivery with 
CTG (RR 1.66 [95% CI 1.30-2.31], NNT 58). The risk 
was substantially higher among studies that did not 
employ FBS, as is the norm in the U.S. (RR 1.96 [95% 
CI 1.24-3.09], NNT 23) and among studies which 
were conducted in settings with higher baseline 
rates of Cesarean delivery (RR 2.24 [95% CI 1.46-
3.44], NNT 12). The overall strength of evidence 
for using IA as a strategy to reduce Cesarean 
delivery is high.

Although this SR found no overall increase in rates of 
cerebral palsy, NICU admission, neurodevelopmental 
disability, perinatal death or other measures of 
fetal and neonatal harm, there was an overall 
increased risk of isolated neonatal seizures in the 
group monitored with IA compared to CTG (with 
or without FBS) (RR 0.50 [95% CI 0.31-0.80]. 
The increased risk of neonatal seizures was not 
significantly elevated among studies that did not use 
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FBS [RR 0.51 (95% CI 0.18-1.44)]. Infants of high-risk 
women had an increased risk of developing cerebral 
palsy in the CTG group (RR 2.54 [95% CI 1.10-
5.86]).

Virtually all 10 of the RCTs that contributed to 
these analyses were conducted in the 1970s and 
1980s, with only one conducted in the 1990s. Three 
of the 10 were done in the U.S., although nine were 
conducted in developed countries with similar 
standards of care. Only two RCTs were judged to 
be of high methodological quality, and when these 
studies were examined independently, the risk of 
Cesarean delivery was not found to be statistically 
elevated (RR 1.27 [96% CI 0.88-1.83]), but the risk 
of neonatal seizures remained elevated (RR 0.40 
[95% CI 0.21-0.77]) with IA. It is, however, important 
to note that these seizures were isolated and did 
not correlate with other neonatal or developmental 
abnormalities.

When continuous electronic fetal monitoring is used, 
both the NICHD and professional societies suggest 
there is evidence that a standardized nomenclature 
and structured method of interpretation be used, 
in part to help to reduce unnecessary Cesarean 
deliveries (ACOG, 2010b; ACOG, 2009; Macones, 
Hankins, Spong, Hauth & Moore, 2008). There is 
also emerging evidence that a 5-tier system of fetal 
heart rate tracing interpretation may be superior 
to the NICHD’s suggested 3-tier system in terms 
of ability to detect fetal academia (Coletta, Murphy, 
Rubeo & Gyamfi-Bannerman, 2012; Parer & Ikeda, 
2007). However, further research on the outcomes, 
including Cesarean delivery, associated with 
alternative interpretation and management systems, 
is required. We also note that on both medico-legal 
and clinical ground that the use of EFM for women 
who are receiving oxytocin or epidural anesthesia is 
strongly encouraged.

Admission CTG vs. Intermittent Auscultation

Most U.S. hospitals conduct a short (usually 20 
minute) CTG when women present in labor as part 
of the triage or admission process. Just as the general 
use of continuous CTG during labor increases rates 
of Cesarean delivery, the practice of obtaining an 
“admission strip” increase Cesarean delivery rates by 
about 20% for low-risk women. Devane, Lalor, Daly, 

McGuire, and Smith (2012) conducted a Cochrane 
Review that included four RCTs and a total of over 
13,000 women. They found that admission CTG 
increases the Cesarean delivery rate over a policy of 
IA at admission (RR 1.20 [95% CI 1.00-1.41], NNT 
135). Use of IA at admission was not associated 
with neonatal harms, including admission to NICU, 
low Apgar scores, or neonatal seizures. The 
overall strength of evidence for the use of IA at 
admission for low risk women is high.

Pain Management During Labor

Based on birth certificate data, more than 61% of 
U.S. women received epidural/spinal anesthesia for 
a vaginal birth in 2008 (Osterman & Martin, 2011). 
Among 27 reporting states, use of regional anesthesia 
during labor ranged from 21.9% in New Mexico to 
78.2% in Kentucky. Reported use in Washington State 
was 59.5%. This analysis excluded women who had a 
Cesarean delivery, and thus these data underestimate 
the proportion of women who actually have epidural 
or spinal anesthesia during labor.

Anim-Somuah, Smyth, and Jones (2011) conducted a 
Cochrane Review on epidural versus non-epidural 
analgesia during labor. The review included 38 
RCTs involving nearly 10,000 women. Epidural and 
combined epidural/spinal anesthesia are widely 

acknowledged to provide 
good control of labor 
pain and the results of 
the Cochrane Review 
bore this out, with 
epidural anesthesia 
providing better pain 
relief than opioids or 

no anesthesia. None of the trials compared epidural 
anesthesia to other techniques such as continuous 
support in labor, immersion in water, or other non-
pharmacologic techniques. Epidural anesthesia was 
associated with an increased risk of assisted vaginal 
birth (forceps or vacuum) (RR1.42 [95% CI 1.28-
1.57]). Use was not significantly associated with the 
overall rate of Cesarean delivery (RR 1.10 [95% CI 
0.97-1.25]), but did increase the risk of Cesarean 
for “fetal distress” (RR 1.43 [95% CI 1.02-1.97] 
NNT=93). Epidural use was also associated with 
several other adverse effects, including maternal 
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hypotension, maternal fever, urinary retention, longer 
second stage of labor, and oxytocin administration. 
There was substantial heterogeneity among trials, 
including for the length of second stage and oxytocin 
administration. 

The Cesarean delivery and operative vaginal delivery 
rates across RCTs in the Cochrane Review were 
about one-third of current U.S. rates. Use of forceps 
and vacuum extraction for operative vaginal delivery 
has decreased rapidly in recent years as more of 
these deliveries have been accomplished with the 
use of Cesarean operations (Martin et al., 2012). 
A systematic review by Kotaska, Klein, and Liston 
(2006), which included RCTs found in the Cochrane 
database, sought to assess whether those RCTs had 
similar labor management practices compared to 
those currently in use in North America. They found 
that most of the RCTs included in the Cochrane 
Review used high dose oxytocin protocols. Among 
these there was no increase in the rate of Cesarean 
delivery. However, in the one study that employed a 
low dose protocol, which is similar to the oxytocin 
protocols in place across most of North America, 
the Cesarean delivery rate with epidural anesthesia 
exhibited a marked increase (25% versus 2%).

The Cochrane overview report on SRs about pain 
management in labor found that there is some 
evidence to suggest that the non-pharmacologic 
techniques of immersion in water, relaxation, 
acupuncture, and massage may improve management 
of labor pain with few side effects (Jones et al., 2012). 
Surveys of U.S. women have found that while few 
women are afforded the use of such pain management 
modalities as immersion in water, showers, use of 
local hot and cold therapies, and use of nitrous oxide, 
the overwhelming majority of those who did actually 
use these modalities found them helpful (Sakala & 
Corry, 2008). The overall strength of evidence is 
high that epidural and spinal anesthesia provides 
effective pain relief in labor. The overall strength 
of evidence is moderate that epidural anesthesia 
does not increase the total Cesarean rate, but 
does increase the rate of Cesarean deliveries due 
to “fetal distress” and when low dose oxytocin 
protocols are in place. There is a high strength 
of evidence that epidural and spinal anesthesia 
causes a variety of adverse effects, including 

maternal hypotension, fever, prolonged second 
stage, need for oxytocin administration and 
operative vaginal delivery. There is an overall 
moderate strength of evidence that many 
alternative pain management strategies are 
effective and result in few adverse effects.

Amnioinfusion for Suspected Cord 
Compression

Hofmeyr and Lawrie (2012) conducted a Cochrane 
Review on the use of amnioinfusion for potential 
or suspected cord compression during labor. 
Amnioinfusion involves infusing fluid into the uterine 
cavity. This is usually accomplished by introducing 
a saline solution via a catheter which is placed 
into the uterus through the cervix. A total of 13 
RCTs and nearly 1,500 women contributed data to 
the finding that the risk of Cesarean delivery was 
reduced with the use of transcervical amnioinfusion 
(OR 0.62 [95% CI 0.46-0.83], NNT=11). Women 
enrolled in these studies had fetal heart rate 
decelerations, oligohydramnios or mixed indications 
for amnioinfusion. Cesarean delivery and forceps 
or vacuum delivery specifically for “suspected 
fetal distress” was also significantly lower in the 
amnioinfusion group. Infants of women in the 
intervention group were less likely to have low 
Apgar scores, low arterial cord pH, or birth asphyxia. 
The overall strength of evidence for the use of 
amnioinfusion to help prevent Cesarean delivery 
is high.

Giving Labor More Time

Normal progress in labor is associated with 
uncomplicated vaginal delivery. “Normal” has long 
been defined in the U.S. by the Friedman curve, 
a graphical depiction of “normal” labor progress. 
The original Friedman curve was developed using 
observational data from 100 American women in 
spontaneous labor at term. This group included one 
woman with a breech presentation and one with 
a multiple gestation. One in five of these women 
received caudal anesthesia and 10% had oxytocin 
augmentation. The average length of labor for 
nulliparous women based on this curve is 12 hours 
(Freidman, 1978). 
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A recent SR on the length of the active stage of labor 
for low-risk nulliparous women in spontaneous labor 
identified 18 studies including over 7,000 women 
and found that the mean duration of active labor 
was 6 hours and that the mean plus 2SD was 13.4 
hours (Neal et al., 2010). The definition of “active 
labor” across these studies generally required cervical 
dilation of 3 to 5 cm and the presence of contractions. 
In contrast, Friedman’s work estimated the median 
length of the active stage of labor for nulliparas with 
approximately 4 cm of cervical 
dilation to be 2.6 hours. The 
length of labor is longer for 
women who require augmentation 
or induction of labor compared 
to those in spontaneous labor 
and for nulliparas compared to 
multiparas. A recent U.S. single 
institution study of over 5,000 
term women found that the mean length of the active 
phase of induced labor for nulliparas was 5.5 hours 
(95th percentile 16.8 hours) compared with 5.4 hours 
for augmented labor (95th percentile 16.8 hours) and 
3.8 hours for spontaneous labor (95th percentile 11.8 
hours) (Harper et al., 2012). The equivalent values for 
multiparous women were 4.4 hours (95th percentile 
16.2 hours), 4.7 hours (95th percentile 17.5 hours) 
and 2.4 hours (95th percentile 8.8 hours). 

A recent, large, multicenter observational study 
from 19 hospitals across the U.S. that included data 
from 62,415 women with singleton, vertex, vaginal 
deliveries and normal perinatal outcomes reported 
that in this contemporaneous setting the length of 
labor was longer than previously reported (Zhang 
et al., 2010). They found that while nulliparous and 
multiparous women tended to progress at a similar 
pace up to 6 cm of cervical dilation, that the rate of 
dilation for multiparas increased more rapidly after 
that point. They found that it can take more than 
six hours for labor to progress from 4 to 5 cm and 
may take three hours to progress from 5 to 6 cm. 
For nulliparas, each additional centimeter of cervical 
dilation may take from about one and a half to two 
hours and the average rate of dilation is about 2 cm 
per hour. For multiparous women each additional 
centimeter can take from around an hour to two 
hours of time, but average dilation is about 2 to 3 cm 
an hour during this period. 

A partogram is a graphical depiction of labor progress 
which can assist in detection of prolonged active stage 
of labor. There are partograms with 2, 3, and 4 hour 
“action” lines. This means that some intervention 
(action) is recommended if labor progress exceeds 
the time limit of the action line. Interventions might 
include amniotomy, use of oxytocin augmentation or 
Cesarean delivery. A Cochrane Review by Lavender, 
Hart, and Smyth (2012) found that the use of a 
partogram with a 4-hour action line compared to 

a 3-hour action line resulted in fewer 
Cesarean deliveries (RR 1.70 [95% CI 
1.07-2.70], NNT 17), based on one RCT 
of 613 women. There were no adverse 
effects or harms noted for either mothers 
or their infants in this SR of six RCTs and 
quasi-randomized trials which included 
7,706 women. There was not a difference 
in Cesarean delivery rates when the use 

of a partogram in general was compared to no use of 
a partogram. One RCT which enrolled 743 women 
found that the Cesarean rate was higher when a 
partogram with a latent phase was used, compared 
to a partogram that did not include the latent phase 
(RR 2.45 [95% CI 1.72-3.50], NNT=7). The overall 
strength of evidence for use of a 4-hour action 
line partogram is moderate as is the strength of 
evidence to support longer average lengths of 
active labor in contemporary obstetric practice.

Zhang and colleagues (2010) also reported that the 
average duration of second stage was an hour for 
nulliparas with epidural anesthesia compared to about 
35 minutes without an epidural. For multiparous 
women, the equivalent average durations of second 
stage were about 20 minutes with an epidural and 
about 10 minutes without one. However, the duration 
of second stage could last nearly as long as 4 hours 
for nulliparas with an epidural and nearly 3 hours 
without an epidural. The maximal duration of second 
stage was roughly cut in half for multiparas.

There is concern about rising rates of Cesarean 
delivery in the second stage of labor (Unterscheider, 
McMenamin & Cullinane, 2011). An SR of 
observational studies found that there was not an 
increased risk of NICU admission, low umbilical 
artery pH, or low 5-minute Apgar score, but that 
prolonged second stage was associated with operative 
vaginal delivery and Cesarean delivery (Altman 
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& Lyndon-Rochelle, 2006). Many of the included 
studies also found an increased risk of postpartum 
hemorrhage and maternal infection. 

Rouse and collaborators (2009) in the NICHD’s 
Maternal and Fetal Medicine Units Network 
reported on the duration of the second stage of 
labor and its relationship to maternal and perinatal 
outcomes. They reported data on over 5,000 women, 
of whom 4,126 reached the second stage of labor. 
Increasing duration of second stage was associated 
with the risk of Cesarean and operative vaginal birth. 
While only 1.4% of women with a second stage 
duration of under an hour delivered by Cesarean, 
38.3% did so with a duration of 3 to 4 hours and 
nearly half required Cesarean delivery if the second 
stage lasted 4 to 5 hours. However, 30% of women 
still had vaginal births when the duration of second 
stage exceeded 5 hours. Other adverse maternal 
outcomes that were associated with the duration 
of second stage included chorioamnionitis, severe 
perineal lacerations and uterine atony with the 
adjusted odds ratios for each of these outcomes 
between 1.3 and 1.6. The only neonatal outcome that 
was significantly associated with the length of second 
stage was brachial plexus injury, although only a total 
of 11 cases were reported. However, there was not 
a significant difference for any neonatal outcome 
when vaginal and Cesarean births, with durations of 
less than and greater than 3 hours, were compared, 
with the exception of NICU admission after vaginal 
delivery. The authors concluded that the duration 
of second stage is associated with some adverse 
maternal outcomes, but that neonatal risks are 
small and that imposing an arbitrary time limit on 
second stage in the face of reassuring maternal and 
fetal wellbeing is not indicated. This is in accord with 
ACOG’s recommendation that the length of second 
stage in and of itself is not an absolute or strong 
indication for operative delivery (ACOG, 2000).

The joint Eunice Kennedy Shriver National Institute 
of Child Health and Human Development, Society 
for Maternal-Fetal Medicine, and American College 
of Obstetricians and Gynecologists workshop 
held in February 2012 strongly recommended 
adequate time for latent, active and second stage 
of labor, particularly when labor is induced (Spong, 
Berghella, Wenstrom, Mercer & Saade, 2012). 

They recommended diagnosis of first-stage arrest 
only for women who have cervical dilation of 6 
centimeters or greater with membrane rupture 
and no cervical change for 4 or more hours of 
adequate contractions (e.g. greater than or equal 
to 200 Montevideo units) or 6 or more hours if 
contractions are not adequate. Similarly, second-
stage arrest is diagnosed when there has been no 
progress (descent OR rotation) for 4 or more 
hours in nulliparas with an epidural, 3 hours of more 
in nulliparas without an epidural or in multiparas 
with an epidural, or 2 hours or more in multiparas 
without an epidural. The overall strength of 
evidence that allowing a prolonged second stage, 
as long as there is demonstrated maternal and 
fetal wellbeing, will reduce the rate of Cesarean 
deliveries is moderate.

Using Higher Dose Oxytocin for Labor 
Augmentation

A Cochrane Review by Bugg, Siddiqul, and Thornton 
(2011) found that there were no significant 
differences between groups for the use of oxytocin 
(versus no use or placebo) or the early oxytocin 
(versus delayed use) in the subsequent rate of 
Cesarean deliveries for low risk women in the first 
stage of spontaneous 
labor. This review 
encompassed eight 
RCTs and 1,338 
women. However, 
this review did 
not account for 
the dose of oxytocin used for labor augmentation. 
Another Cochrane Review by Mori, Tokumasu, 
Pledge, and Kenyon (2011) did examine this question 
and included four RCTs and over 600 women. They 
found that when high dose oxytocin protocols 
were used, compared with low dose protocols, that 
the risk of Cesarean delivery was nearly halved 
(RR 0.53 [95%CI 0.38-0.75] NNT=10). This meta-
analysis did not demonstrate statistically significant 
differences in neonatal or maternal adverse events 
such as admission to the NICU, low 5 minute Apgar 
score, chorioamnionitis or uterine hyperstimulation. 
In these trials the high dose protocols used 4 to 7 
milliunits (mU) of oxytocin per minutes (the trials 
used, respectively, 4, 4, 4.5 and 7 mU/min) to begin 
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and increased it by an equivalent amount every 15 
to 30 minutes. The low dose protocols began at 1 
to 1.5 mU/min and had a similar pattern of titration 
to effect. Oxytocin protocols suggested by ACOG 
include a high dose protocol starting with 6 mU/
min with incremental dose increases of 3 to 6 mU/
min every 15 to 40 minutes (Shwayder, 2010). 
However, the pharmacokinetics of oxytocin are such 
that intervals of less than 30 minutes are not likely 
to be physiologic and may not be necessary (Clark, 
Simpson, Knox & Garite, 2009). Oxytocin is a “high 
risk” drug and its use requires trained personnel and 
careful attention to detail. Standardized protocols 
for use help to assure patient safety and reduce 
liability (Simpson, 2011; Shwayder, 2010; Clark et al., 
2009). The overall strength of evidence is high 
that higher dose protocols are more effective at 
achieving vaginal delivery and present few harms 
for either the mother or fetus/newborn.

Second Opinion for Making Decisions 
about Cesarean Delivery

In the National Sentinel Caesarean Section Audit 
(NACSA) in the UK, the presence of a Consultant 
(senior obstetrician) in the operating room or 
involved in the decision for Cesarean delivery varied 
across maternity units (NICE, 2011). This audit 
gathered information on over 33,400 Cesarean 
operations conducted in 2000 and 2001 in all regions 
of the U.K. The NACSA found that consultants were 
present in the operating room for about 12.5% of 
Cesarean operations (8.7% of emergent Cesareans 
and 4.8% of emergent after hours Cesareans). 
Consultants were involved in the decision 
(presumably remotely via telephone most of the 
time) about three-quarters of the time. The presence 
of a Consultant obstetrician in the operating room 
reduced the risk of Cesarean delivery for emergent 
(p=0.04) and for afterhours emergent Cesarean 
operations (p=0.04), after case mix adjustment. 
Any involvement of a Consultant obstetrician in 
the decision to perform a Cesarean delivery also 
reduced the risk of Cesarean birth overall (p<0.01) 
and for emergent (p=0.01) and after hours emergent 
operations (p=0.01), after case mix adjustment. 

A large cluster randomized trial conducted in Latin 
America randomized public hospitals to a policy of 
mandatory second opinion prior to Cesarean versus 
routine management (Althabe et al., 2004). Thirty-
four hospitals caring for almost 150,000 women 
during the study period participated. The baseline 
Cesarean rate among interventions hospitals was 
26.3% and among control hospitals was 24.6%. They 
found a 7.3% relative rate reduction for Cesarean 
delivery among intervention hospitals (NNT 14), 
with a 12.3% relative rate reduction for intrapartum 
Cesarean operations (NNT 8). The largest effect 
was seen for the potential indications of maternal 
reasons, dystocia and “fetal distress.” Other measures 
of maternal outcomes and neonatal morbidity 
were unchanged. The authors estimated that this 
second opinion policy would translate to 22 fewer 
Cesareans per 1,000 hospital deliveries. Physicians 
found the intervention quite acceptable and felt 
it would be feasible to implement in other public 
hospitals, but questioned whether the policy could 
be applied in private hospitals.
Two more recent studies, both from the UK, have 
reported similar findings. A small study by Oláh 
(2005) found that over five years a Consultant 
obstetrician’s reassessment reversed the decision to 
perform a Cesarean delivery in the second stage of 
labor in 20 of 32 cases (62.5%) (NNT=3). In another 
small study, Lewis, Barr, and Thomas (2011) reported 
that when women were taken to the operating room 
during the second stage of labor there was a 70% (7 
of 10) chance of a vaginal delivery if the Consultant 
obstetrician was present and a 30% (12 of 40) 
chance if the Consultant was not present (NNT=3).

The overall strength of evidence for obtaining 
a second opinion prior to conducting a 
Cesarean operation in the second stage of 
labor is moderate although the application of 
this strategy to the U.S. setting is not direct. 
However, this evidence comports with that of 
giving more time in the second stage of labor and 
with some evidence found in the next section on 
systems level interventions. It is also echoed in the 
recommendations of the CMQCC to encourage 
operative vaginal delivery as an alternative to 
Cesarean delivery when it is appropriate (Main et al., 
2011).
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Systems level interventions include a variety of 
approaches, including the institutional use of 
clinical practice guidelines, audit and feedback 
of practice and outcomes, quality improvement 
efforts, the support of opinion leaders and mixed 
or multifaceted strategies. The SRs on these types 
of interventions are described generally in the next 
paragraphs. Data on the specific interventions with 
regard to their effectiveness is detailed in specific 
sections.

Chaillet and Dumont (2007) conducted a 
good quality SR on institutional strategies for 
implementing guidelines and improving quality of care 
for childbearing women. They included 10 cluster 
randomized trials, conventionally randomized trials 
and interrupted time series (ITS) studies in the SR. 
They judged that there was sufficient data on three 
strategies: audit and feedback, quality improvement 
(QI) and multifaceted strategies. Overall, these 
strategies reduced Cesarean delivery by 19% (95% 
CI 13-25%). None of the included studies found 
an increase in perinatal or maternal morbidity 
associated with reducing Cesarean delivery rates. 
One study did find a significant decrease in perinatal 
and neonatal mortality with the intervention. The 
authors conducted a meta-regression to explore 
heterogeneity among studies and found that nearly 
all of the variation in effect could be attributed to 
three factors: type of strategy (audit and feedback, 
quality improvement or multifaceted); study design; 
and whether there was an explicit identification of 
barriers to change. The evidence on each of these 
three strategies is presented below.

Khunpradit and colleagues (2011) conducted a 
Cochrane Review of non-clinical interventions for 
reducing unnecessary Cesarean deliveries. There 
was substantial overlap with the studies included in 
the Chaillet and Dumont (2007) SR for institutional 
level interventions. They identified 10 studies of 
interventions targeting health professionals and 
six that were aimed at pregnant women. There 
was insufficient evidence about prenatal education, 
computer-based or written patient decision aids, 
or intensive group therapy. A nurse-led relaxation 
training program for women with childbirth-
related fear and anxiety and a birth preparation 

program were both found to be effective at 
reducing Cesarean delivery rates when directed at 
specific groups of pregnant women. One cluster 
randomized RCT of guideline implementation for 
mandatory second opinion (Althabe et al., 2004), 
detailed in the preceding section found a small, but 
significant, decrease in Cesarean delivery rates. 
Another ITS study of peer review at obstetric 
department meetings and mandatory second opinion 
for Cesarean deliveries found a significant effect 
on repeat Cesarean deliveries, but not primary 
operations (Liang et al., 2004). The Cochrane Review 
included one study using opinion leaders (Lomas, 
1991) that had been excluded by Chaillet and 
Dumont (2007). This study intervention targeted 
only women with a history of prior Cesarean 
delivery, finding an absolute difference of 13.5%, 
but statistical testing was not provided. Khunpradit 
and colleagues (2011) found insufficient evidence 
on public health nurse training, insurance reform, 
external peer review and legislative changes.

Audit & Feedback

Chaillet and Dumont (2007) included four fair 
to good quality cluster RCTs and ITS studies of 
audit and feedback conducted in South America, 
Taiwan, the UK and the U.S. Study subjects were 
obstetricians and other health care professionals. 
These studies included data on the deliveries of over 
900,000 women. 
They found that 
Cesarean risk was 
reduced (RR 0.87 
[95% CI 0.81-
0.93]) and NNTs 
ranged from 16-53. 
Audits were conducted on various aspects of care 
across these studies, including a mandatory second 
opinion policy, regular presentation of cases, and 
encouragement of trial of labor after Cesarean 
(TOLAC). Feedback was provided by peers, leaders 
or outside teams, depending on the study. In general, 
the more intensively the feedback was provided, 
the more effective the intervention. In contrast 
to the review by Chaillet and Dumont (2007), the 
Cochrane Review by Kuhnpradit and colleagues 
(2011) did not find sufficient evidence to support 
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audit and feedback strategies, but the Chaillet and 
Dumont review included one additional large study 
on the intervention and also analyzed its effect 
when combined with other interventions. The SR on 
guideline implementation strategies by Chaillet and 
colleagues (2006) described below also identified 
11 studies that incorporated audit and feedback for 
obstetric guideline implementation and found that 
nine of them had a positive impact. The overall 
strength of evidence is moderate.

Quality Improvement

Four (three RCTs and one ITS) studies of QI 
strategies were included. Three were of good quality 
and one was rated as fair. These interventions, 
conducted in the U.S. and Australia, involved mixed 
groups of health professionals and included deliveries 
of about 30,000 women. Various QI interventions 
carried out among these studies included active 
management of labor, continuity team-based 
midwifery, promotion of VBAC, and the appropriate 
use of electronic fetal monitoring. As a group these 
interventions effectively reduced Cesarean rates 
(RR 0.73 [95% CI 0.70-0.77]), although the NNTs 
varied from 14-200 across the studies. The results 
were reasonably consistent with the exception 
of one RCT on active management of the third 
stage of labor. The overall strength of evidence is 
moderate, primarily because the numbers and 
varieties of programs studied creates clinical and 
statistical heterogeneity.

Multifaceted Strategies

Two ITS studies of multifaceted interventions were 
included in the Chaillet and Dumont SR (2007). Both 
involved U.S. obstetricians as study subjects and 
included data from about 25,000 deliveries. These 
strategies included items such as professional and 
public education, implementation of clinical practice 
guidelines, peer review and feedback, hospital 
payment and liability reforms, nursing staff education 
and performance reporting. These complex 
interventions were effective for Cesarean delivery 
reduction (RR 0.73 [95% CI 0.68-0.79]) with NNTs 
of 12 and 19. The overall strength of evidence is 
moderate, largely due to heterogeneity among 
studies.

In summary, the Challait and Dumont (2007) SR 
found that audit and feedback, quality improvement 
and multifaceted strategies to reduce Cesarean 
delivery all appear to be safe, with no increased risk 
of maternal or perinatal morbidity or mortality. The 
authors found that when the study incorporated 
identification of barriers and facilitators for change 
interventions were more likely to be effective 
in reducing Cesarean deliveries. The Kuhnpradit 
Cochrane (2011) SR generally agreed with these 
findings. There is an overall moderate strength of 
evidence for each of these types of strategies for 
safely reducing the rate of Cesarean delivery.

Strategies for Guideline Implementation

Chaillet and colleagues (2006) conducted a related 
systematic review of evidence-based strategies for 
implementing guidelines in obstetrics. They included 
33 studies with 10 cluster randomized trials, six 
RCTs, one controlled before-after study and 16 
ITS studies. Guideline subjects included clinical 
prevention services (e.g. antenatal care), diagnosis 
(e.g. fetal intolerance of labor), management of labor 
(e.g. preeclampsia) and procedures (e.g. Cesarean 
delivery). Guideline implementation strategies 
included mailings, continuing education, audit and 
feedback, opinion leaders, QI, academic detailing, 
reminders, and multifaceted interventions. They 
found that in obstetrics, educational strategies 
with medical providers are generally ineffective. 
Interventions using opinion leaders, education of 
paramedical providers, QI, and academic detailing 
have reported mixed effects. Audit and feedback, 
reminders, and multifaceted strategies were generally 
found to be effective strategies for guideline 
implementation. Strategies that employed prospective 
identification of barriers to change were more likely 
to be effective. They concluded that identification 
of barriers combined with a multifaceted approach 
employing audit and feedback and facilitated by local 
opinion leaders should be recommended to allow 
successful behavior change and guideline adoption. 
No overall NNT could be calculated due to the 
varied nature of evidence. Audit and feedback, 
reminders and multifaceted strategies are 
effective in changing obstetric provider behavior 
in accord with guideline recommendations, 
although the magnitude of that effect is likely 
specific to settings and interventions.
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Evidence Summary
Table 2.2 summarizes the evidence for the interventions described above with the NNT for each. It is 
indicated where the data were not sufficient to allow calculation of an NNT. There are multiple interventions 
with high quality evidence, indicating that their use or avoidance can reduce the risk of Cesarean delivery. 
Quality improvement is most effective when these interventions are implemented in a systematic fashion 
as part of an overall program of quality and outcomes management. Providers of maternity care should also 
take note of the possible associated harms and benefits of these strategies. If there are significant trade-
offs between lowering the risk of Cesarean delivery and maternal or perinatal morbidity, then women and 
families should be given clear information and support for decision-making. The preceding sections have 
highlights where there are significant potential harms associated with an intervention, however, this review is 
not intended to be a comprehensive reviews of all potential risks and benefits of each intervention.

Table 2.2. Number Needed to Treat (NNT) for Strategies to Reduce Risk of Cesarean Birth

Strategy NNT Additional Considerations Strength of Evidence

Before LaBor

Social support for at-risk women 33 Form of emotional support, 
place support provided, 
personnel providing support & 
additional tangible assistance 
provided varied among studies

HIGH

Turning breech fetuses HIGH
External cephalic version (ECV) for 
breech presentation at term

6 Requires skilled provider HIGH

Terbutaline to assist with ECV 6 Medications used may result 
in some short-term adverse 
effects

HIGH

Spinal or epidural anesthesia (with or 
without terbutaline) to assist ECV

7 Medications used may result 
in some short-term adverse 
effects

HIGH

Moxibustion & acupuncture 7 Requires early identification of 
breech presentation & skilled 
TCM provider

MODERATE

Planned out of hospital birth May increase perinatal 
morbidity or mortality, 
particularly for nulliparous 
women, and higher-risk 
pregnancies (i.e. breech, twins, 
post-maturity)

Requires skilled providers

Availability of consultation, 
referral, and transfer widely 
seen as enhancing safety

HIGH
Planned home birth for low-risk women 13-34
Planned birth center or midwifery unit 
birth

14

Delay admission until active labor has 
started

8-34 Requires appropriate patient 
education, expectations, & 
support

LOW

Click on the strategy to jump to that section in the text.
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Strategy NNT Additional Considerations Strength of Evidence

Planned VBAC 3 (among 
U.S.-based 
studies of 
women at 

term)

Maternal mortality, 
hysterectomy, length of stay all 
higher with scheduled repeat 
Cesarean

Uterine rupture occurs in 
approximately 1 of 200 LAC

Perinatal death rate low overall, 
but may increase with LAC

HIGH

Planned induction of labor HIGH
Offer induction of labor after 41 weeks 
of gestation

31 IOL after 41 weeks also 
reduces perinatal mortality, 
although absolute risks are low

HIGH

Restrict elective induction of labor at 37-
41 weeks of gestation HIGH

Nulliparous women 9-20 Few & conflicting data about 
fetal/neonatal effects of eIOL 
restriction, but clear association 
between early term delivery 
& both short & longer term 
medical, behavioral, and 
educational sequelae

Multiparous women 43

During LaBor

Continuous support in labor 81 Multiple other benefits, 
including lower operative 
vaginal delivery rates, need for 
pain medications, low Apgar 
scores

HIGH

Using alternatives to continuous 
electronic fetal monitoring HIGH

Intermittent auscultation during labor 12-58 May increase risk of isolated 
neonatal seizures, but IA may 
decrease risk of cerebral palsy 
among infants of high-risk 
women

Requires training & skilled 
personnel

HIGH

Intermittent auscultation rather than 
admission CTG

135 Use of IA not associated with 
neonatal harms HIGH

Table 2.2 Continued. Number Needed to Treat (NNT) for Strategies to Reduce Risk of Cesarean Birth
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Strategy NNT Additional Considerations Strength of Evidence

Pain management alternatives Insufficient 
data to 

calculate 
for most 

alternatives

(NNH=93 
for epidural 

use & 
Cesarean 
for “fetal 
distress”)

Epidural anesthesia provided 
good pain control, but has 
multiple adverse effects, 
including higher risk of 
operative vaginal delivery, 
intrapartum fever, labor 
dystocia & hypertension

May increase Cesarean in some 
circumstances (particularly 
when low dose oxytocin 
protocols used)

MODERATE

Amnioinfusion for suspected cord 
compression

11 Also lowers risk of operative 
vaginal delivery and improves 
neonatal outcomes (low Apgar 
scores, cord pH, and birth 
asphyxia)

HIGH

Giving labor more time Prolonged second stage may 
increase risk of some maternal 
outcomes (chorioamnionitis, 
perineal damage, uterine atony), 
but neonatal risks are few

MODERATE

Using a 4 hour action line partograph 17 No adverse effects noted MODERATE
Using a partograph with a latent phase 7 Updated ACOG active labor 

definitions: 6 cm for nulliparous 
women and 5 cm for 
multiparous women

MODERATE

Using higher dose oxytocin for labor 
augmentation

10 Oxytocin is a high risk 
medication and needs to be 
managed carefully, by skilled 
personnel

High dose protocols did not 
demonstrate adverse maternal 
or neonatal effects in meta-
analysis of RCTs

HIGH

Second opinion for making decisions 
about Cesarean delivery

3-14 Consultation may increase rate 
of operative vaginal delivery as 
alternative to Cesarean

MODERATE

SyStemS LeveL interventionS

Audit and feedback 16-53 For all systems interventions:

More intensive feedback is 
more effective

Identification of potential 
barriers and facilitators for 
change improves efficacy

No maternal of neonatal harms 
noted

MODERATE
Quality improvement strategies 14-200 MODERATE
Multifaceted strategies 12-19

MODERATE

Table 2.2 Continued. Number Needed to Treat (NNT) for Strategies to Reduce Risk of Cesarean Birth
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2. 

The 1997 Institute for Healthcare Improvement’s 
(IHI) Breakthrough Series Guide Reducing 

Cesarean Section Rates While Maintaining Maternal and 
Infant Outcomes recommended key strategies for QI in 
the arena of reducing Cesarean deliveries: 1) preventing 
admissions for women who are not in active labor, 2) 
avoiding unnecessary induction of labor, 3) encouraging 
a trial of labor after prior Cesarean, 4) pre-certifying 
elective repeat Cesarean deliveries, 5) increasing 
nurses’ awareness of their impact on Cesarean delivery 
rates, 6) managing pain during labor, and 7) creating the 
will for change (Flamm et al., 1997).

A decade and a half later, the California Maternal 
Quality Care Collaborative (CMQCC) released a 
white paper, Cesarean Deliveries, Outcomes and 
Opportunities for Change in California: Toward a Public 
Agenda for Maternity Care Safety and Quality, that 
recommended eight clinical improvement strategies 
(Main et al., 2011). Recommended strategies included:

 � Reducing admissions in early labor (latent labor)

 � Eliminating elective labor induction prior to 
41 weeks, especially for first births with an 
unfavorable cervix

 � Improving diagnostic and treatment approaches 
for labor disorders (dystocia and failure to 
progress)

 � Standardizing diagnosis and management of fetal 
heart rate abnormalities during labor

 � Reducing uterine hyperstimulation associated 
with oxytocin (oxytocin safety protocols)

 � Encouraging patience in the active phase of labor 
and in the second stage of labor (pushing)

 � Encouraging easy operative vaginal delivery as 
alternative to Cesarean delivery in appropriate 
cases

 � Encouraging trial of labor after Cesarean 
(TOLAC) and vaginal birth after Cesarean 
(VBAC) with hospital policies and supportive 
care in labor

Washington State’s Robert Bree Collaborative, 
established in 2011 by legislative mandate, brought 
together stakeholders to develop focus areas for 
obstetric quality improvement. After review of existing 
evidence-based literature and existing efforts, the 

Collaborative focused on three goals: 1) Eliminate all 
elective deliveries before 39 weeks of gestation; 2) 
Decrease elective induction of labor between 39 and 
41 weeks of gestation and require a minimum Bishop 
score of 6 for elective induction along with a specific 
patient consent detailing the risks of elective induction; 
and 3) Decrease unsupported variation in primary 
Cesarean rates. The first goal was well underway and 
so the Collaborative’s role was to support that effort 
(Bree Collaborative, 2012). 

Initial work on the second Bree Collaborative goal has 
focused on obtaining baseline data about the rate of 
elective labor induction between 39 and 41 weeks of 
gestation. In a report covering the first two quarters of 
2012 for participating hospitals (9 hospitals, and 6,750 
births), OB COAP (Obstetrics Clinical Outcomes 
Assessment Program), a program of Washington State’s 
Foundation for Health Care Quality, reported that 
24% of laboring patients were induced and that 38% of 
these were elective inductions (E. Kauffman, personal 
communication, January 28, 2013). 

Recognizing that clear national guidelines for diagnosis 
and management of labor dystocia do not exist and 
that there is wide variation in primary Cesarean 
rates among Washington State hospitals, the Bree 
Collaborative OB subgroup recommended that 
hospitals adopt the following evidence-based labor 
and delivery management standards with the goal 
of reducing primary Cesarean delivery: 1) Admit 
spontaneously laboring women at term who present 
with no fetal or maternal compromise only when the 
cervix is 4 centimeters or more dilated; 2) Allow first 
stage labor arrest Cesarean, with reassuring fetal and 
maternal status, only in the active phase (at least 6 
centimeters cervical dilation); 3) Allow adequate time 
in the active phase of labor (4 to 6 hours) with use 
of appropriate clinical interventions before making a 
diagnosis of active phase arrest; and 4) Allow sufficient 
time with appropriate clinical interventions in the 2nd 
stage before diagnosis of 2nd stage arrest or “failure to 
descend” (Bree Collaborative, 2012). The Washington 
State Hospital Association reported NTSV Cesarean 
rates from the first two quarters of 2012 for all 
Washington State hospitals providing maternity care 
and found that rates vary from 9.1% to 41.7% (WSHA, 
2012).
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The National Institute for Health and Clinical 
Excellence (NICE), the Royal College of Obstetricians 
and Gynaecologists (RCOG), and the Royal College 
of Midwives (RCM) in the UK, jointly issued the 
second edition of their guideline on Cesarean delivery 
in 2011. While much of the guideline addresses 
planned Cesarean delivery, the procedural aspects 
of the operation, and care of both the woman and 
her infant after Cesarean delivery, there are several 
recommendations about interventions that can help 
to reduce the rate of unnecessary Cesarean. The 
guideline recommends that planned Cesarean delivery 
not be routinely offered to women with uncomplicated 
twin gestation where the first twin is vertex (head 
first); those with HIV who are receiving highly active 
antiretroviral therapy (HAART) and have a viral load 
less than 400 copies per ml; those with Hepatitis B or 
C; women with recurrent genital herpes at term; and 
women with a BMI over 50 and no other risk factors. 
NICE, RCOG, and the RCM recommend that women 
be informed that planning a home birth reduces the 
likelihood of a Cesarean birth. They also suggest the 
following interventions as having the potential to 
reduce the rate of Cesarean deliveries: 

 � Involving consultant obstetrician in the decision-
making for Cesarean delivery

 � Offering external cephalic version at 36 weeks 
gestation

 � Facilitating continuous support in labor

 � Offering induction of labor beyond 41 weeks 
gestation

 � Performing fetal scalp blood sampling prior to 
Cesarean delivery for women with abnormal 
CTG in labor if it is technically possible

 � Using partogram with a 4-hour action line for 
women in spontaneous labor

No U.S. professional society has issued a 
comprehensive guideline on Cesarean delivery such 
as the one in place in the UK. However, all three main 
professional societies (ACOG, AAFP and ACNM) 
as well as the NIH encourage offering LAC to most 
women with a history of a prior Cesarean delivery 
(ACNM, 2011a; ACOG, 2010a; NIH, 2010; AAFP, 2005). 
These organizations have also issued various policies, 
opinions and guideline recommendations about many 
individual aspects of care which may influence Cesarean 
delivery rates. For example, ACOG recommend 

offering induction of labor after 41 weeks of gestation 
(ACOG, 2009) and ACNM recommends that induction 
of labor without a medical indication is inappropriate 
(ACNM, 2011b). The AAFP and ACOG issued 2013 
recommendations in the “Choosing Wisely” campaign 
to eliminate elective delivery prior to 39 weeks and to 
discourage non-indicated induction of labor between 
39 and 41 weeks gestation.

Table 2.3 presents a summary of interventions 
discussed in this section and whether or not these 
interventions are generally supported by professional 
societies. This chart also includes the strategies 
recommended by the CMQCC, IHI, and the 
Washington State Bree Collaborative. The strength 
of evidence rating indicates how certain we can be 
that implementation of the strategy actually decrease 
Cesarean delivery rates. We used the symbols 
“+++”, “++” and “+” to indicate high, moderate, and 
low overall strength of evidence (SOE) and a “?” 
when there were insufficient data or indirect data 
on a strategy. Use of many of these strategies with 
uncertain SOE is supported by recommendation from 
professional groups, indirect evidence, face validity, 
and low risk of harm. We have also provided a column 
rating the net benefit of the strategy modified from 
the method used by BMJ Clinical Evidence which 
was in turn adapted from a system developed by the 
Cochrane Collaboration in their Guide to Effective 
Care in Pregnancy and Childbirth (Enkin et al., 1998). 
A rating of “beneficial” means that clear evidence of 
effectiveness based on high quality studies has been 
demonstrated and that the expectation of harms is 
small compared with the benefits. A rating of “likely to 
be beneficial” indicates that effectiveness may be less 
well established than that in the “beneficial” category, 
but that the evidence still points toward greater good 
than harm. The category of “trade-off between benefit 
and harm” is used when there are both positive and 
potential negative outcomes associated with the 
strategy. In these cases, patients and their caregivers 
should discuss the options carefully and make a 
decision that best fits the woman and her particular 
situation.
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Strength of Evidence
+++ = high ++ = moderate + = low

§ = strategy not included in evidence review, but recommended by organizations in table

Recommended Intervention
Supported 
by Quality 
Collaboratives

Supported by 
Professional 
Societies

Evidence 
Rating

Net Benefit

Before LaBor

Social support for at-risk women ACNM +++ Beneficial
Turning breech fetuses ACOG +++ Beneficial
Planned out of hospital birth ACNM +++ Trade-off between 

benefits & harms
Delay admission until active labor has started CMQCC

IHI
WA Bree Collab.

ACNM + Likely to be 
beneficial

Planned VBAC CMQCC
IHI

AAFP
ACNM
ACOG

+++ Likely to be 
beneficial

Avoid unnecessary induction of labor CMQCC
IHI
WA Bree Collab.

AAFP
ACNM
ACOG

+++ Beneficial

During LaBor

Continuous support in labor ACNM +++ Beneficial
Intermittent auscultation for fetal heart rate 
monitoring

ACNM
ACOG

+++ Likely to be 
beneficial

Pain management alternatives IHI ACNM ++ Likely to be 
beneficial

Amnioinfusion for suspected cord 
compression

ACOG +++ Beneficial

Giving labor more time CMQCC
WA Bree Collab.

++ Likely to be 
beneficial

Use higher dose oxytocin protocol for labor 
augmentation

ACOG +++ Likely to be 
beneficial

Second opinion for making the decision 
about Cesarean delivery

++ Likely to be 
beneficial

Improve diagnosis and treatment of labor 
dystocia

CMQCC
WA Bree Collab.

§ Low risk & likely to 
be beneficial §

Standardize diagnosis and treatment of fetal 
heart rate abnormalities

CMQCC ACOG § Low risk & likely to 
be beneficial §

Encourage operative vaginal delivery when 
appropriate

CMQCC § Low risk & likely to 
be beneficial §

SyStemS LeveL interventionS

Audit and feedback WA Bree Collab. ++ Beneficial
Quality improvement strategies CMQCC

IHI
WA Bree Collab.

ACNM
ACOG

++ Beneficial

Multifaceted strategies CMQCC
IHI
WA Bree Collab

++ Beneficial

Guideline implementation strategies ++ Beneficial
Create will for change IHI § Low risk & likely to 

be beneficial §

Table 2.3. Recommendations & Evidence to Support Cesarean Reduction Strategies
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